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Evaluation of a Short-term Therapy of Sodium-glucose Co-transporter 2 Inhibitors in Obese Patients
with Type 2 Diabetes
Naoki HIROTA, Tomoko NAKAGAMI, Junko OYA, Chisato ISAGO,
Moritoshi KURITA, Yuki TANAKA, Yukiko HASEGAWA, Arata ITO,
Reika TSUZURA, Naoshi YOSHIDA and Yasuko UCHIGATA
Diabetes Center, Tokyo Women’s Medical University School of Medicine
Aim: To investigate the 6-month efficacy and safety of sodium-glucose co-transporter 2 inhibitors (SGLT2i) in
obese patients with type 2 diabetes (T2DM) in Japan.
Methods: We retrospectively collected data from patients with T2DM with a body mass index (BMI) 25
kg/m2 undergoing antidiabetic treatment at the Diabetes Center, Tokyo Women’s Medical University Hospital,
from April to October 2015. We selected 34 patients with SGLT2i added-on (S group), and 31 age-, BMI-, sex-, du-
ration of diabetes-, HbA1c-propencity score matched patients who continued their treatment without SGLT2i (C
group).
Result:After 6 months, the body weight (BW), BMI, and HbA1c decreased, and the hematocrit increased sig-
nificantly in the S group compared to the C group. Sixty percent of patients in the S group showed a decrease in
HbA1c and 90 % of them showed a decrease in BW. In the S group, patients who showed decreased HbA1c (n=
23) had significantly higher baseline HbA1c, alanine transaminase (ALT), and aspartate transaminase (AST) lev-
els than those without a decrease in HbA1c (n=11).
Conclusion: The 6-month evaluation revealed the potential of SGLT2i add-on therapy as a new treatment op-
tion for obese patients with T2DM, especially in those with visceral obesity with worse glycemic control.
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2015年 4月から 2015年 10月に，当院で SGLT2i
を投与開始された肥満度 1以上（body mass index：
BMI 25 kg/m2以上）の 2型糖尿病患者の consecu-




病期間，BMI，HbA1cで propensity score matching





間，HbA1c， low density lipoprotein cholesterol










































統 計 学 的 解 析 は R software（version 3.1.2；R





Table　1　Comparison of the clinical characteristics between the SGLT2i treatment group and the control group
SGLT2i treatment Group Control Group p values
Number 34 31
Age (years) 50±9 50±12 0.6411)
Men, number (%) 20 (58.8) 19 (63.3) 0.7142)
Body weight (kg) 88.8 (76.2, 105.0) 89.2 (73.58, 106.2) 0.9682)
BMI (kg/m2) 34.3 (31.5, 38.7) 34.6 (30.6, 40.3) 0.9352)
Duration of diabetes (years) 11.50 (3.00, 50.00) 16.00 (11.50, 18.00) 0.3242)
HbA1c (%) 8.1 (7.4, 8.9) 7.9 (7.2, 8.8) 0.2842)
LDL-C (mg/dL) 111 (102, 124) 102 (97, 119) 0.2682)
HDL-C (mg/dL) 45 (41, 56) 52 (46, 61) 0.0772)
Triglyceride (mg/dL) 167 (111, 257) 131 (101, 182) 0.0482)
AST (IU/L) 23 (17, 31) 26 (20, 32) 0.5402)
ALT (IU/L) 30 (18, 39) 32 (21.5, 51) 0.4532)
UA (mg/dL) 5.4 (4.6, 6.1) 5.7 (5.1, 6.5) 0.1442)
Ht (%) 42 (40, 46) 41 (39.8, 45.2) 0.3892)
eGFR (mL/min/1.73 m2) 78.3 (67.9, 92.4) 73.7 (60.9, 93.9) 0.3412)
Systolic blood pressure (mmHg) 136 (127, 151) 145 (133, 165) 0.0482)
Diastolic blood pressure (mmHg) 83 (74, 90) 81 (75, 85) 0.7462)
Glucose lowering drug, number (%) 
　Sulfonylureas 14 (37.8) 10 (32.3) 0.7993)
　Metformin 21 (56.8) 16 (51.6) 0.8083)
　Thiazolidinedione 13 (35.1) 7 (22.6) 0.2963)
　Dipeptidyl peptidase-4 inhibitor 11 (29.7) 8 (25.8) 0.7903)
　alpha-glucosidase inhibitor 4 (10.8) 2 (6.5) 0.6813)
　Glinide 3 (8.1) 1 (3.2) 0.6203)
　GLP-1 receptor agonist 10 (27.0) 10 (32.3) 0.7903)
　Insulin 17 (50.0) 20 (64.5) 0.3173)
Total insulin doses (Unit/day) 33.8±24.8 40.1±26.4 0.4643)
Antihypertensive drug number 19 (59.9) 9 (32.1) 0.0773)
Antihyperlipidemic drug number 20 (58.8) 12 (42.9) 0.3073)
Data are presented as median (interquartile range), means±standard deviations or numbers (percentages).
1) Student’s test, 2) Mann-Whitney U test, 3) Fisher’s exact test.
BMI, body mass index; LDL-C, low-density lipoprotein cholesterol; HDL-C, high-density lipoprotein cholesterol; AST, aspar-
tate aminotransferase; ALT, alanine aminotransferase; UA, uric acid; Ht, hematocrit; GFR, glomerular filtration rate; SGLT, 
sodium-glucose co-transporter; HbA1c, glycated hemoglobin A1c; GLP, glucagon-like peptide.


































Table　2　Six-month effects of SGLT2 inhibitors on biomarkers, body weight, body mass index, and blood pressure
SGLT2i treatment group (n＝34) Control group (n＝31) Comparison 
between 2
Groups,
p-values†0 M 6 M Change rate (IQR) 0 M 6 M
Change rate
 (IQR) 
HbA1c (%) 8.1 (7.4, 8.9) 7.5 (7.00, 8.70) 0.96 (0.88, 1.01) 7.9 (7.2, 8.8) 7.7 (7.1, 8.8) 1.02 (1.00, 1.07) 0.003
Body weight (kg) 88.8 (76.2, 105.0) 87.0 (69.4, 102.8) 0.97 (0.94, 0.99) 89.2 (73.58, 106.2) 87.50 (73.70, 106.0) 0.99 (0.97, 1.01) ＜0.001
BMI (kg/m2) 34.3 (31.5, 38.7) 31.8 (27.6, 36.9) 0.97 (0.95, 0.99) 34.6 (30.6, 40.3) 33.6 (31.3, 40.4) 0.99 (0.98, 1.01) ＜0.001
LDL-C (mg/dL) 111 (102, 124) 110 (79, 128) 0.93 (0.82, 1.13) 102 (97, 119) 109 (99, 117) 1.01 (0.90, 1.14) 0.080
HDL-C (mg/dL) 45 (41, 56) 53 (44, 65) 1.05 (1.00, 1.17) 52 (46, 61) 53 (45, 61) 1.06 (0.94, 1.10) 0.260
Triglyceride (mg/dL) 167 (111, 257) 134 (101, 186) 0.89 (0.68, 1.28) 131 (101, 182) 136 (90, 183) 0.95 (0.84, 1.16) 0.366
AST (IU/L) 23 (17, 31) 19 (17, 30) 0.95 (0.77, 1.10) 26 (20, 32) 22 (17, 28) 0.92 (0.80, 1.11) 0.903
ALT (IU/L) 30 (18, 39) 24 (18, 36) 0.92 (0.70, 1.11) 32 (21, 51) 27 (18, 34) 0.96 (0.72, 1.08) 0.628
UA (g/dL) 5.4 (4.6, 6.1) 5.3 (4.3, 5.9) 1.00 (0.91, 1.06) 5.7 (5.1, 6.5) 5.40 (4.8, 6.8) 0.96 (0.92, 1.05) 0.835
Ht (%) 42 (40, 46) 44 (42, 48) 1.04 (1.00, 1.07) 41 (39, 45) 40 (39, 44) 0.99 (0.97, 1.01) ＜0.001
eGFR (mL/min/1.73 m2) 78.3 (67.9, 92.4) 78.2 (69.2, 92.7) 0.98 (0.93, 1.08) 73.7 (60.9, 93.9) 76.2 (62.8, 98.0) 1.04 (0.97, 1.08) 0.127
SBP (mmHg) 138 (127, 151) 136 (125, 146) 0.97 (0.87, 1.10) 145 (133, 165) 140 (133, 154) 1.00 (0.87, 1.05) 0.860
DBP (mmHg) 83 (74, 90) 83 (70, 88) 0.97 (0.90, 1.02) 81 (75, 85) 77 (70, 88) 0.94 (0.87, 1.05) 0.647
†，Mann-Whitney U test, comparison of change rate between SGLT2i treatment group vs control groups.
BMI, body mass index; LDL-C, low-density lipoprotein cholesterol; HDL-C, high-density lipoprotein cholesterol; AST, aspartate amino-
transferase; ALT, alanine aminotransferase; DBP, diastolic blood pressure; UA, uric acid; Ht, hematocrit; GFR, glomerular filtration rate; 

















73.7 %［14/17］，p=1.000），高 LDL-C合併例 34名に













比して有意に高値（145 vs 129 mmHg，p＜0.05）で
あった．SGLT2i投与群の中で高 LDL-Cが改善した
群は SGLT2i投与前 HDL-Cが有意に高値（53 vs 43





















Table　3　Comparison of parameters between HbA1c improved and non-improved group in 34 
patients with type 2 diabetes treated with SGLT2i
HbA1c Improved Group HbA1c non-improved Group p-values†
Number 23 11
Age (years old) 52±9 48±9 0.2141)
Duration (years) 11±7 10±7 0.4241)
HbA1c (%) 8.4 (7.9, 9.9) 7.4 (6.9, 8.3) 0.0432)
BMI (kg/m2)  34.2 (31.5, 36.30)  36.5 (33.2, 39.2) 0.9062)
eGFR (mL/min/1.73 m2)  79.7 (70.5, 96.6)  76.3 (66.0, 81.3) 0.1832)
Ht (%)  44.0 (41.1, 46.6)  41.1 (39.2, 42.9) 0.0812)
AST (IU/L)  24 (22, 37)  19 (17, 21) 0.0282)
ALT (IU/L)  35 (27, 57)  18 (16, 24) 0.0062)
Cr (mg/dl) 0.7 (0.6, 0.8) 0.8 (0.6, 0.9) 0.7542)
UA (g/dL) 5.4 (4.7, 5.9) 5.4 (4.3, 6.3) 0.9352)
LDL-C (mg/dL) 111 (107, 123) 110 (97, 130) 0.2902)
HDL-C (mg/dL)  45 (41, 53)  51 (41, 66) 0.1002)
Triglyceride (mg/dL) 180 (114, 281) 121 (88, 234) 0.4922)
Systolic blood pressure (mmHg) 136 (128, 148) 138 (127, 157) 0.4922)
Diastolic blood pressure (mmHg)  83 (78, 90)  86 (68, 89) 0.5802)
GLP-1RA (%) 20 (59) 9 (26) 1.0003)
Data are presented as median (interquartile range), means±standard deviations or numbers (percentages).
1) Student’s test, 2) Mann-Whitney U test, 3) Fisher’s exact test.
BMI, body mass index; Cr, creatinine; LDL-C, low-density lipoprotein cholesterol; HDL-C, high-density lipo-
protein cholesterol; AST, aspartate aminotransferase; ALT, alanine aminotransferase; UA, uric acid; Ht, he-
matocrit; GFR, glomerular filtration rate; HbA1c, glycated hemoglobin A1c; SGLT, sodium-glucose co-trans-







内第三相試験では投与 6か月目で HbA1cは 0.5％
の低下が報告８）されており，おおよそ同様の結果で















対象にしており，平均 BMI 25±5 kg/m2と極度な肥
満者が少数であったのに対して，我々の研究では対
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